fever, children with malaria would demonstrate a greater fall in respiratory rate per unit fall in temperature than children with pneumonia, and that the response to treatment of fever might help to differentiate between these two common conditions.
The World Health Organisation (WHO) guidelines for the management of children with acute respiratory infections recommend that children who present with cough, difficulty in breathing and a raised respiratory rate (-60/min age <2 months, -50/min age 2-11 months, -40/min age 12-60 months), or indrawing should be treated for pneumonia with antibiotics. ' When we used these age adjusted respiratory rates to identify children attending clinics for those under 5 years with possible pneumonia, we observed that many children with a raised respiratory rate had malaria and, frequently, also had cough or difficulty in breathing, causing diagnostic difficulties for peripheral health care workers (T J D O'Dempsey et al, unpublished). We hypothesised that in children with malaria a raised respiratory rate is due predominantly to fever, while in children with pneumonia it reflects, at least in part, compromised pulmonary function. If this hypothesis is correct it would be anticipated that, when treated for fever, children with malaria would demonstrate a greater fall in respiratory rate per unit fall in temperature than children with pneumonia, and that the response to treatment of fever might help to differentiate between these two common conditions.
In this paper we report the results of a study that indicates that this is not the case, and that the raised respiratory rate of children with either malaria or pneumonia responds in a similar manner to reduction of fever.
Patients and methods
The study was conducted in Upper River Division, The Gambia, during a period of high malaria transmission (August-October, 1990) and during a period of low malaria transmission (April-May, 1991).
Children who attended clinics for those under 5 where necessary. Regression analysis to predict the effect of temperature change on respiratory rate change was performed for the various diagnostic groups seperately and also for these groups combined. The regression constant represents a temperature independent effect, while the regression slope represents a temperature dependent effect on change in respiratory rate over the interval between observations.
Results

STUDY CHILDREN
Two hundred and five children aged 2 months to 5 years were recruited; satisfactory thick blood films and chest radiographs were obtained from 186 children (91%) whose features are described below. Sixty study children satisfied the diagnostic criteria for pneumonia (group A) and 44 the criteria for malaria (group B). The miscellaneous group (group C) comprised the remaining 82 children, and included 21 children with radiographic pneumonia or other radiographic abnormalities and parasitaemia, 15 with other radiographic abnormalities and a negative blood film, and 21 with a normal chest radiograph and a positive blood film associated with another infection or with a parasitaemia of less than 2500/ 1.l. The remaining 25 children in group C had a normal chest radiograph and a negative blood film, including five with a clinical diagnosis of pneumonia based on abnormal auscultatory findings, three with other lower respiratory disease, Whether, in children with acute infections, fever is a direct cause of tachypnoea, or whether both fever and tachnypnoea reflect some other basic physiological change associated with infection, such as increased cytokine production, remains to be determined. The fact that respiratory rates remained raised in many children in the present study after their temperature had been restored to normal by treatment with paracetamol is in keeping with a role for cytokines.
The extent to which the respiratory rate is dependent upon temperature in children with malaria appears to be related to the degree of anaemia. The more anaemic the child, the greater the effect of temperature on respiratory rate. This may reflect increased metabolic demands at higher body temperatures.
Other pathophysiological processes that might result in a raised respiratory rate in patients with severe malaria include lactic acidosis,5 cytoadherence of parasitised red blood cells to pulmonary endothelial cells accompanied by septal interstitial oedema,6 disseminated intravascular coagulation resulting in acute pulmonary insufficiency associated with clinical and radiological signs of pulmonary oedema,7 and pulmonary oedema due to renal and left ventricular failure or parenteral fluid overload.8 Apart from two children with severe anaemia who required blood transfusion, none of the children classified as having malaria in the present study required anything other than standard treatment for malaria with chloroquine and there were no deaths, either among children who were admitted or among those treated as outpatients. Thus, only two of the children classified as having malaria in this study were considered to have severe malaria.
We anticipated that a substantial component of the raised respiratory rate seen in children with pneumonia would be due to compromised pulmonary function in contrast to children with malaria in whom fever might be expected to be the most important contributory factor. Thus, we expected that treatment of fever would be more effective in reducing the respiratory rate of children with malaria than that of children with pneumonia. This proved not to be the case and respiratory rates fell in a similar manner in both groups.
Thus 
